This paper analyses the role of social capital on immigrants" labour market outcomes. We use the "principal component analysis" (PCA) to build an index of social networks and explore its impact on the probability of getting a job and on wage levels using the Households Income and Labour Dynamics in Australia (HILDA) longitudinal survey data. We find a positive effect of social capital on migrants" employment outcomes and wages, especially for women. Distinguishing employment into blue and white-collar jobs, we find that social capital only affects the probability of getting a white-collar job. These results suggest that promoting opportunities to create social capital has a beneficial effect on migrants" integration in the host country.
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INTRODUCTION
Those seeking employment use a number of ways to find a job, including visiting relevant websites, applying through employment agencies and, in some cases, approaching the employer directly without any referral. However, a prevalent way of seeking employment seems to be the use of personal networks, with 25 to 80 percent of jobs obtained through this process (Ioannides & Loury, 2004) . This finding provides support to the argument that social capital, much like human capital, plays a crucial role in the labour market as it helps individuals to obtain employment and, possibly, get better wages (Lin, 1999) . Although the hypothesis that social networks significantly affect the functioning of the labour market is plausible in principle, there is only limited empirical economic literature studying their impact on an individual"s labour market outcome.
2 Even less research exists on whether, if at all, social capital matters for an immigrant"s access to employment in the host country. This paper attempts to fill this gap using evidence from a longitudinal survey of Australian households.
Immigration to Australia is characterised by a large contingent of migrants originating from countries that are economically less developed than Australia, and/or have a language and cultural background other than English. Being raised and educated in a distinct milieu than that of the country of destination may compromise a migrant"s skills and qualifications" transferability once migration occurs: the migrant may not be able to offer skills and knowledge that an Australian employer expects or takes for granted. This could leave the migrant in a disadvantaged position relative to a native-born because the employer may believe that hiring the migrant comes with an additional unnecessary risk and possible future 2 Even though an economist was the first one to study the role of social networks (Loury, 1977) , most of the research on the topic has been carried out by sociologists.
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costs for re-training or job underperformance (Chiswick, 1978) . In light of those arguments, social capital could ease the path of migrants into the social and economic life in the host country by providing opportunities to getting to know them, perhaps in informal circumstances, where it is possible to observe their character, attitudes and skills, understand their motivations, and familiarise with their history. At the same time social capital may offer new migrants insights and tips on the way of life of their new country of residence. Social capital"s possible role in facilitating the socio-economic assimilation of migrants may also lead to an improved access or faster progress into the host country"s labour market.
Even though the concept of social capital has been used in various ways to analyse different contexts such as educational attainment (Sun, 1999) , child wellbeing (Coleman, 1988 ) and health service utilization (Deri, 2005) , much less attention has been devoted to its effect on labour market outcomes. This is perhaps because of the difficulties trying to find accurate measures of social capital. It is in fact difficult to identify exactly what social capital is. As a result, its definition consists of a set of characteristics (activities and attitudes, mostly), some of which are measured in detailed individual survey data.
From a general economic viewpoint, the literature points out that social capital is linked to economic success, hence implying that cooperation through personal networks is a profitable activity since it enables individuals to provide each other with valuable and otherwise restricted information and services (Herreros, 2004) . Moreover, as all forms of capital generating a potential flow of benefits over a future time horizon, social capital can be considered as an asset that migrants acquire over time with the prospect of reciprocation at some stage in the future.
Besides the challenge to formulate an exact definition, the study of social capital is affected by the type of available data. Previous studies tend to rely on cross-sectional data (Derrick, 2011; Lancee, 2010; Stone, Gray, & Hughes, 2003) . These unfortunately limit the immigrants" probability of employment and, in some cases, their hourly wages. We also find evidence that social capital has a positive employment effect only in the case of white-collar occupations and especially for women. Finally, we explore if there is any positive effect on migrants" wages to determine whether or not having more social capital helps migrants in the process of "climbing the ladder", hence closing the earnings gap with native-born Australians.
The rest of the paper is organised as follows: Section 2 summarises the literature on social capital. Section 3 presents the data. Section 4 discusses the empirical methodology. Section 5 presents the results. Section 6 concludes.
LITERATURE
There are several definitions of social capital and they seem to differ by field of study.
"Social capital" generally refers to an individual"s network of social relations. These are characterized by norms of trust and reciprocity, and lead to outcomes of mutual benefit (Bourdieu, 1993; Coleman, 1988; Putnam, Leonardi, & Nanetti, 1993) . The United Kingdom"s Office for National Statistics (Brook, 2005) proposes three forms of social capital, which identify interactions in three different spheres of a person"s range of social relations: namely "bonding", "bridging" and "linking". "Bonding" refers to interactions with closely associated people such as family or good friends. "Bridging" includes the contacts with casual friends, colleagues or associates. This form of social connectivity has been identified as positively contributing to the diffusion of information and trust among economic agents, with a possible increase in the volume of transactions and, ultimately, economic growth (Sabatini, 2009) . "Linking" covers interactions with organizations through the membership of social, educational, political or voluntary institutions. These interactions may help an individual to extend networks and further expand his/her social capital.
The literature supports that social contacts facilitate economic opportunities, transactions and economic growth because they allow people to leverage on resources such as knowledge, information and influence held by others (Ioannides & Loury, 2004; Lin, 1999; Mouw, 2003) . Immigrants appear to benefit from their social contacts by obtaining useful public and restricted information about the labour market as well as regulations and practice to start-up new businesses, which are specific to the host country (Aguilera & Massey, 2003) .
Among the group of activities pointed at by the literature as related to different dimensions of social capital, some are linked to activities carried out during leisure time or centred on social participation, such as volunteer work, active involvement in communitybased associations or frequent social contacts with friends, family or neighbours (Brook, 2005) . All these activities could potentially enrich migrants" networks of local contacts.
The economic foundations of social capital theory are based around the potential economic benefit, for an individual, of having access to a network of people through social In terms of wage determination, there is some evidence of a positive relationship between social network and wage levels (Labini, 2004; Rosenbaum, DeLuca, Miller, & Roy, 1999) .
As members of a social group are likely to be similar in observed, and perhaps, unobserved characteristics, it could be argued that the employees recommend, when a vacancy opens up, people who are very similar to them. This is also likely to happen because an existing employee"s reputation with his/her employer is at stake as well. The theory then predicts that a difference in social structure could result in wage differentials among those with higher density of social ties (e.g., natives) compared to others (e.g. immigrants). Calvó-Armengol and Jackson (2004) show that the wages of any socially-connected agent are positively correlated across the social network. There is indeed also a possibility that there exists negative correlation between employment status, wages and network size, which results from competition for information about certain jobs. Calvó-Armengol and Jackson (2004) show that the negative relationship will only exist in the short-run as in the long-run benefits of improved wage status of networks outweigh the short run competition effects. Overall therefore, wages should increase with network diversity and quality.
As the HILDA database includes both natives and immigrants and contains questions on the social activity and connectedness of the surveyed, we can estimate the effect of social networks on labour market outcomes. As network effects may differ across gender and job types, we carry out separate analyses for males and females and on white and blue-collar jobs. White-collar jobs include occupations such as managers and administrators and advanced clerical and service workers. Blue-collar jobs include are those involving skilled trades, craft workers, machine operators, drivers, labourers, agricultural workers and other manual workers.
DATA AND DESCRIPTIVE STATISTICS
The Household Income and Labour Dynamics in Australia (HILDA) is a longitudinal annual survey that collects information about the economic and subjective well-being, labour market dynamics and family dynamics of approximately 13,000 individuals from about 7000
households. It began in 2001. The advantage of HILDA"s panel structure is that it reduces the possibility of heterogeneity bias in the estimations, as one can control for individual time invariant and time varying characteristics. Though HILDA suffers from attrition, as individuals drop out of the survey (e.g. if they emigrate from Australia), and attrition appears to be non-random, the dataset has been adjusted for attrition through the careful use of sample weights to minimise the possibility of bias (Summerfield et al., 2012) .
The sample used for the empirical analysis is restricted to persons between 25 and 59 years of age. This restriction reduces the possibility of including those who may be full time students or considering retirement. We also exclude those not in the labour force or selfemployed, those who refuse to give information about their country of origin, and those who report positive working hours but missing or zero hourly wages.
We performed the analysis on an unbalanced panel for two subsamples: one includes all migrants and native-born Australians. It contains 47,031 observations. The second subsample contains only migrants 6 and has 10,196 observations. Table A .1 in appendix A displays the number of observations, by wave, for the whole panel.
Dependent and Independent variables
The dependent variables for this study are employment status and individual hourly wages. For employment status, we create a dummy variable, which equals 1 if the person is employed and zero otherwise. The hourly wage is calculated as the gross weekly salary from all jobs divided by the total number of hours worked in that week.
To compute the effect of social capital on the labour market outcomes of migrants, various indicators have been proposed in the literature. These relate to different dimensions of life such as social participation, civic participation, social networks and social support, 6 Estimation results from the migrants" sample available from the authors upon request.
reciprocity and trust as well as subjective views about the locale where one lives (Brook, 2005) . To capture this multidimensionality of the concept and avoid including several and possibly correlated indicators in the estimation, we opted for constructing a social capital index using principal component analysis (PCA). Principal component analysis (PCA) is a multivariate statistical technique used to reduce the number of variables in a data set into a smaller number of dimensions. For an initial set of "n" correlated variables, it creates uncorrelated indices, where each is obtained as a weighted combination of the initial variables. The index we constructed to proxy for the social capital for each individual is a weighted combination of several variables highlighted by the UK"s Office for National
Statistics as attributes of social capital (Brook, 2005) . Detailed explanations on its construction and calculation are provided in Appendix B.
The variables capturing different dimensions of social capital and covered in the HILDA include:
(1) social participation, as answered to the question on Active membership to sporting/hobby/community based club or association. We construct a dummy variable equals to one if the answer is yes and zero otherwise.
(2) social networks and social support, as answered in questions about:
(i) Frequency of contacts: respondents were asked in the Self Completion Questionnaire (SCQ) about the frequency of social contact with neighbours, friends or family not living with them. The possible answers were categories going from 1 to 7, where 1 was "less often that once every three months" and 7 was "every day".
We rescaled this variable by creating a dummy equal to one for responses above the average response and zero otherwise. We implement this recoding of Draft 1 March 2013 categorical variables in order to simplify the process of constructing the index using PCA methodology.
(ii) Exchange of help: this question asks respondents to quantify how much support they can get from other people. It is a categorical variable (from 1 to 7) asking the respondent to rank agreement with the following statement: "I seem to have a lot of friends". A dummy variable was created equalling 1 if the response was above the average and zero otherwise.
(iii) Control and satisfaction with life: a set of questions in HILDA asks about satisfaction with different aspects of life. We chose a question on how the respondents feel about their participation/integration in their local communities. It is a categorical variable that goes from zero (totally dissatisfied) to 5 (neutral) and then 6 to a final 10 if the person is totally satisfied. We also rescale this variable by creating a dummy variable equal to 1 for cases above "neutral" and zero otherwise.
(3) reciprocity and trust, as asked in the HILDA question on Help from others: the response is coded as a categorical variable ranging from 1 (strongly disagree) to 7 (strongly agree) asking respondents how much they approve the following statement: "I often need help from other people but cannot get it".
Other questions looking at aspects of social capital such as civil participation, views of the local area and number and diversity of the networks were not asked consistently in every year of the survey. Therefore these answers cannot be used in the analysis. In contrast, the estimations include some indicators of human capital such as educational level, language skills and work experience.
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When more than one variable proxying for social capital was used, we performed Wald tests for the statistical significance of their linear combination to check that our estimations using the index were robust. Table A .2 in the Appendix presents the demographic and socioeconomic characteristics together with the variables related to social capital for native-born Australians and migrants, both also subdivided by gender. On average, male and female immigrants earn more than native-born Australians. One possible explanation is that immigrants seems to have higher levels of human capital (see Table A .2) because they are better educated and have more work experience than native-born Australians. Australia"s immigration policy favours the settlement of highly educated foreign citizens.
Most of the female immigrants work in white-collar occupations in the services industry, which is also the case for the native born, both males and females. There are also important differences in terms of age and marital status. On average, migrants seems to be older than their local Australians counterparts (43 vs. 40 years old) and a larger percentage of migrants are married or in a de-facto relationship than natives. This is especially the case for men (79% vs. 75%). In terms of places or residence, migrants tend to be concentrated in large cities (80% in the case of men) or inner-regional areas (15%). Native-born Australians are more dispersed across the country with only 62% living in cities and a large 26% living in inner regional areas. A very small proportion of migrants lives in remote or very remote areas of Australia.
There are important differences between men and women regarding their average indicators of social capital. Women seem to socialize more often with friends or relatives outside their close circle than men. A larger proportion of women also perform hours of volunteer work and feel more satisfied with the degree of community participation vis-à-vis their male counterparts.
There is also a marked difference between native-born Australians and migrants in terms of active membership to clubs and community-based associations, where Australian men are more likely to participate in these activities vis-a-vis immigrant men.
EMPIRICAL METHODOLOGY
We apply a logit regression to estimate the probability of getting employment. The likelihood of getting employment can be presented as an unobserved latent variable y* where: Given the longitudinal feature of HILDA, we apply panel data estimation techniques to take unobserved individual specific effect, ( i  ), into account. By so doing, we reduce the effect of heterogeneity across individuals and limit the estimation bias arising from omitted variables. Since HILDA has a large number of cross-sectional units but a few periods, we focus on heterogeneity across units rather than time series autocorrelations.
Within the econometric models available for panel data when the dependent variable is discrete (binary-choice), the two main options are probit (normal distribution) or logit (logistic distribution) models using fixed effect or a random effect methodology. The limitation with this approach is that it may potentially significantly reduce the sample since only individuals who switch status (from 1 to zero or zero to 1) are included in the estimation. As the other terms, corresponding to individuals who do not switch status, add nothing to the conditional log likelihood (log 1 =0), and are therefore discarded. Furthermore, by using this model we cannot estimate coefficients for time-invariant variables, which are of interest for our study, such as individuals" countries of birth. To overcome these limitations we can use the random effect logit approach, which does not imply a reduction of the size of the sample and also allows one to estimate coefficients for time-invariant variables.
There is also the option of performing a pooled-logit estimation. However in that case we will not be exploiting the advantage of having a panel dataset and hence will remain exposed to the possibility of bias due to omitted variables. Therefore, we estimate the probability of employment using a random effect logit method.. The decision about which variables are to be considered endogenous and which ones are going to be included in the model is crucial in order to get the right instruments and hence an unbiased and consistent HT estimator. We include experience and the square of experience as variables possibly correlated with unobserved individual random effects. It is intuitively clear that experience would be correlated with the unobserved effects since the literature often assume ability and motivation as unobserved characteristics affecting individuals" behaviours. It is not unreasonable to expect that these variables are different between natives and immigrants.
To check for the existence of weak instrument, we perform individual regressions for each of the endogenous variables included on the time-varying exogenous variables paying particular attention to the F-stats of the regressions (Staiger & Stock, 1997) . The results support that the instruments used for the endogenous variables are satisfactory to carry out the HT estimation. 
ESTIMATION RESULTS
The estimates on the probability of employment are presented in Table A. 3. Though reported, we included estimates from the pooled probit model only for purposes of comparison, as the random effect logit model is the preferred benchmark given that it enables one to take advantage of the longitudinal characteristics of HILDA. Table A3 also shows the differences in the social capital effect by gender and type of occupation.
Social capital emerges as a highly relevant determinant of the probability of employment, especially for female migrants. Even though social capital is one of the factors which contribute positively to the probability of getting employment, the estimations also show that the effect is not equally significant for migrants from English speaking countries (ESC) or non-English speaking countries (NESC) compared to natives. Significant differences in the effect of social capital emerge in cases of individuals (natives or migrants) when occupations are distinguished in white-and blue-collar jobs. The different effect of social capital on getting a white-or blue-collar job is present regardless of gender. get employment than those who are single, divorced or widowed. There is also a significant negative effect on the probability of employment as individuals get older, which is larger in the case of men. Having young children (14 or younger) has also a negative effect on the probability of employment of both migrants and natives, not surprisingly showing a larger impact on women vis-à-vis their male counterparts.
To test the magnitude of the differences in the effects of social capital on ESC and NESC migrants compared to native-born Australians, we perform a Wald Test (see Table A This result is perhaps a symptom that migrant women may be at a disadvantage in the labour market and hence leverage on their social networks to increase their employment opportunities.
The results support that social capital clearly matters for individuals in terms of labour market outcomes though important differences arise when the analysis takes into account the gender and countries of origin of migrants. Social networks seem particularly important to get employment in white-collar occupations while they appear to be totally irrelevant to get a blue-collar job. To test this hypothesis we re-run the model for the two subsamples by type of job (see Table A .5). The results confirm our initial hypothesis. In particular, we find that for every percentage point increase in the index of social capital, the probability of getting employment in a white-collar occupation increases by 0.9%. There is however no significant effect for the case of blue-collar occupations. With reference to the country of birth, we find no statistically significant differences for ESC or NESC vis-à-vis their native counterparts.
As a robustness check we also analyse if there are also differences by industry but the results The results suggest that social capital is highly relevant as a determinant of the hourly wage, contributing to increases in earnings for both migrants and natives. Further inspection however, reveals that positive returns to social capital are statistically significantly different from zero only for women, while no such effect arises for the subsample of men. We interpret this result as the possible effect that women may be over-represented in casual or non-career oriented part-time jobs. These often paid low wage rates and provide fewer opportunities for training, development and career progression. Hence developing social capital may be a way to access those opportunities to progress in the labour market through a better job vis-à-vis a higher hourly wage.
CONCLUSIONS
Many studies have attempted to explain what social capital is and what type of indicators
can be used to identify and measure it. Despite the complexity of these issues several authors have suggested that social capital matters for economic outcomes.
The directions and significance of the relationships between the social capital index, the probability of employment and the earnings of migrants are mixed. Our estimates show that the coefficient for the index of social capital is very much significant for all individuals (natives and migrants), but it is especially important for women and to access white-collar jobs. Wages are also positively affected by the existence of social networks but only in the case of women. Social capital has no effect on the hourly wages of men, regardless of where they were born.
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The results have been subject to tests for robustness, especially when choosing the best model to estimate hourly wages with alternatives such as fixed effect, random effect and the Hausman-Taylor estimator. In the case of estimations for the probability of employment, the likelihood ratio tests for the presence of panel-level variance component the null hypothesis of no panel component for the three subsamples is rejected. The random effect logit model arises as the most appropriate for the analysis.
A deeper understanding of how social capital contributes to the labour market outcomes of migrants whether in employment or earnings, may lead to policies in host countries that develop strategies to help migrants integrate into the host society. Those policies would also facilitate their participation in community organizations which in turn would increase the "bridging type" of social capital needed to improve their possibilities in the labour market.
Furthermore, recognizing the importance of this new type of "capital" can contribute to find out how disadvantaged groups, such as women or ethnic minorities, can be helped to participate more in the workforce and achieve better outcomes. 
APPENDIX A
MEN WOMEN
Notes: (i) The Index of Social Capital includes five dummy variables as indicators of: active membership to sporting, hobby, community based club or association (dlsclub), frequency of contacts (dsocal), exchange of help (dhelp), control and satisfaction with life (commsatis) and doing favours and viceversa (dlsfriend) (ii) ESC stands for English speaking countries and NESC for non-English speaking countries (iii) Standard errors in parentheses (iv) *** p<0.01, ** p<0.05, * p<0.1
APPENDIX B
PRINCIPAL COMPONENT ANALYSIS: Theory and Results
The central idea of principal component analysis (PCA) is to reduce the dimensionality of a data set consisting of a large number of interrelated variables, while retaining as much as possible of the variation present in the data set. This is achieved by transforming to a new set of variables, the principal components (PCs), which are uncorrelated, and which are ordered so that the first few retain most of the variation present in all of the original variables.
The following tables show the results for our study using five indicators taken from the HILDA Survey to construct the index of social capital. 
In our example, the first principal component accounts only for 30.17% of the variation in the data, which is arguable not too much and we would need to take into account more than one component. It is a matter of judgement as to how many components are important but it can be argue that only the components with eigenvalues greater than one should be considered because they are the ones with variances greater than the variances of the individual standardized X it variables, on other words, they account for more variation than any of the original X it variables. (Manly, 2004) .
